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Introduction
Artificial intelligence (AI) has witnessed remarkable advancements in recent years, 
fostering innovation across various sectors. In particular, integrating AI-powered con-
versational agents, such as ChatGPT, has garnered substantial attention for its poten-
tial applications in enhancing educational experiences (Bernabei et al., 2023). In China, 
the higher education landscape is no exception to this transformative wave, as institu-
tions seek to harness the capabilities of advanced technologies to adapt to the evolving 
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Abstract
As technology continues to advance, the integration of generative artificial 
intelligence tools in various sectors, including education, has gained momentum. 
ChatGPT, an extensively recognized language model created by OpenAI, has 
gained significant importance, particularly in education. This study investigates 
the awareness, acceptance, and adoption of ChatGPT, a state-of-the-art language 
model developed by OpenAI, in higher education institutions across China. This 
study applies the partial least squares structural equation modeling (PLS-SEM) 
method for examining data collected from 320 Chinese university students. The 
study’s conceptual framework integrates key determinants from the Technology 
Acceptance Model (TAM) and extends it by incorporating perceived intelligence 
as a critical factor in the adoption process. The study findings reveal that ChatGPT 
awareness significantly influences the intention to adopt ChatGPT. Perceived ease 
of use, usefulness, and intelligence significantly mediate the association between 
ChatGPT awareness and adoption intention of ChatGPT. Additionally, perceived 
trust significantly moderates the relationship between ChatGPT awareness and 
perceived ease of use, usefulness, and intelligence. Moving forward, in order to 
maintain students’ critical thinking skills and inventiveness in their assessment writing, 
assessments must promote the safe use of ChatGPT. Therefore, educators will be 
crucial in ensuring that artificial intelligence tools are used in assessments ethically 
and suitably by providing clear guidelines and instructions.
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needs of students and educators. As ChatGPT, a language model developed by OpenAI, 
emerges as a prominent player in the conversational generative AI landscape. The adop-
tion of these generative AI technologies and their awareness, in the Chinese education 
sector becomes imperative (Ma & Huo, 2023). The rapid evolution of AI technologies 
demands a nuanced examination of their integration in educational settings, where the 
implications for teaching, learning, and institutional practices are profound. With grow-
ing interest in AI-based tools, students understand the intricate dynamics that influence 
the awareness, acceptance, and adoption of ChatGPT in their education (Maheshwari, 
2023).

ChatGPT’s potential to provide personalized assistance can contribute to a more 
inclusive educational environment. However, awareness among students about the avail-
ability and benefits of ChatGPT is essential for ensuring widespread accessibility and 
learning opportunities (Lai et al., 2023). This awareness and adoption of ChatGPT by 
students may also challenge traditional learning methods. Educators must adapt to the 
evolving educational landscape, balancing AI integration and maintaining the essential 
human touch in education. Past studies (Rahman, 2023; Saif et al., 2023) have explored 
ChatGPT’s capacity to generate human-like responses and adapt to individual learning 
styles, which has sparked interest in its potential to cater to diverse educational needs. 
With the integration of AI technologies, ethical considerations become paramount. 
Awareness of ChatGPT limitations and potential biases is crucial for responsible adop-
tion. Understanding these aspects can influence students’ trust in the technology and 
willingness to incorporate it into their learning processes (Sohail et al., 2023).

TAM proposed by (Davis et al., 1989) suggested that perceived ease of use (PE) and 
usefulness (PU) are fundamental factors influencing users’ acceptance of technology. PE 
refers to the degree to which users believe that interacting with ChatGPT is effortless, 
while perceived usefulness pertains to the perceived benefits and value derived from 
its utilization. Previous research (Sarraf et al., 2023) on various technologies, including 
chatbots and virtual assistants, has consistently demonstrated the significance of these 
two factors in shaping users’ behavioral intentions. Trust is essential in technology adop-
tion, particularly when individuals interact with different technologies such as ChatGPT 
(Maheshwari, 2023). A prior researcher (Hyun Baek & Kim, 2023) explained trust as a 
party’s willingness to be exposed to another party’s actions in the hopes that the latter 
will carry out a certain task that is crucial to the former. Users’ trust in ChatGPT may 
be influenced by factors such as reliability, security, and the transparency of its opera-
tions. ChatGPT adoption underscores the importance of trust as a significant predictor 
of users’ intentions to use and rely on generative AI technology. The perceived intelli-
gence of ChatGPT is another crucial dimension that can influence user adoption. A past 
study exploring the adoption of intelligent systems and AI applications has emphasized 
the impact of perceived intelligence on user attitudes and behaviors (Ali et al., 2023). 
Perceived intelligence captures users’ perceptions of ChatGPT’s cognitive abilities and 
responsiveness. Users may form perceptions regarding the system’s ability to compre-
hend and respond intelligently to their queries (Maheshwari, 2023).

Adopting innovative technologies in higher education is pivotal for fostering enhanced 
learning experiences, promoting academic engagement, and preparing students for the 
demands of a rapidly evolving workforce (Oviedo-Trespalacios et al., 2023). As insti-
tutions in China navigate the complexities of integrating AI-driven tools into their 
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educational frameworks, understanding the factors influencing ChatGPT adoption 
becomes crucial. This study delves into the interplay between awareness, acceptance, 
and adoption of ChatGPT in China’s higher education context. The TAM provides a 
theoretical framework for comprehending user behaviors towards new technologies. In 
this context, the TAM constructs of perceived ease of use (PE), usefulness (PU), and per-
ceived intelligence (PI) are examined as potential mediators influencing the relationship 
between ChatGPT awareness and ChatGPT adoption. Furthermore, the study enlight-
ens three research questions: first, does ChatGPT awareness influence ChatGPT adop-
tion intention? Second, do perceived ease of use, usefulness, and intelligence mediate the 
relationship between ChatGPT awareness and ChatGPT adoption intention? Third, does 
perceived trust moderate the relationship between perceived ease of use (PE), usefulness 
(PU), intelligence (PI), and ChatGPT awareness?

Studies on students’ intentions to use generative AI platforms for learning are available 
(Bilquise et al., 2023; Hyun Baek & Kim, 2023; Menon & Shilpa, 2023; Niu & Mvondo, 
2024). However, a noticeable research gap exists regarding students’ awareness of Chat-
GPT, particularly regarding adoption intentions in the education sector. Past studies 
focused on different adoption factors, but no one used the awareness factor to use Chat-
GPT. Notably, a particular empirical study conducted in Poland on ChatGPT (Strzelecki, 
2023) stands out since it investigates the students’ acceptance and real-world use of 
ChatGPT. Most of the research on ChatGPT has been limited to editorials, reviews, 
comments, and general discussions; only this empirical study has been conducted in this 
specific field of research. To fill the research gap in the ChatGPT literature by analyzing 
all factors, the present study focuses on awareness, acceptance, and adoption of Chat-
GPT in Chinese university students. Understanding how students use ChatGPT is an 
essential first step for educators in creating effective teaching, evaluation, and support 
initiatives and raising student awareness of the potential for plagiarism. With this knowl-
edge, educators will be able to speak with students about ChatGPT in an acceptable 
manner and recognize unethical activity that AI rendered possible. To the best of our 
knowledge, no empirical research on this particular topic has been done in the China 
region so far. Thus, this study is significant as it is one of the primary empirical inves-
tigations in China. Therefore, the main study objective of study how ChatGPT aware-
ness influences the adoption intention of ChatGPT. Perceived ease of use, usefulness, 
and intelligence significantly mediates the association among ChatGPT awareness and 
adoption intention of ChatGPT. Furthermore, perceived trust significantly moderates 
the relationship between ChatGPT awareness and perceived ease of use, usefulness, and 
intelligence.

The rest of this study is organized as follows: Sect.  2 presents the literature review, 
develops hypotheses, and proposes the conceptual framework that drives this investiga-
tion. Section 3 outlines the study’s methodology. Section 4 represents the study results. 
The study’s discussion is described in Sect. 5. The final Sect. 6 also discusses the study’s 
conclusion, theoretical and practical implications, and limitations.

Theoretical underpinning and hypotheses development
Technology acceptance model (TAM)

The TAM is a broadly used theoretical framework for considering and predicting users’ 
acceptance and use of technology (Davis, 1989). It posits that perceived ease of use (PE) 
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and perceived usefulness (PU) are TAM components that influence users’ intentions to 
use technology, affecting its actual usage. Perceived ease of use refers to the degree to 
which users trust using a particular technology would be free of effort. ChatGPT might 
involve how easily educators and students can interact with and integrate ChatGPT into 
their educational activities (Hyun Baek & Kim, 2023). Perceived usefulness reflects the 
degree to which users believe that a technology would enhance their performance. If 
we talk about ChatGPT, it could relate to how beneficial users perceive the AI model in 
supporting various educational tasks (Niu & Mvondo, 2024). Similarly, perceived intel-
ligence is not a direct component of TAM but can be considered an additional factor in 
this context. It refers to users’ perceptions of the intelligence or capabilities of ChatGPT 
(Ali et al., 2023).

This study suggests that TAM components PE, PU, and PI successfully mediated the 
relationship between awareness, acceptance, and adoption. In other words, users’ aware-
ness and acceptance may influence these factors, affecting their adoption of ChatGPT in 
higher education. Perceived trust is proposed as a moderating factor that may influence 
the strength and direction of the relationships between awareness, acceptance, adoption, 
and the mediating factors. Higher levels of trust might enhance the positive effects of 
PE, PU, and PI on the adoption of ChatGPT (Maheshwari, 2023). This study uses the 
TAM framework to understand the factors influencing the awareness, acceptance, and 
adoption of ChatGPT in higher education in China. The goal is to provide insights into 
the dynamics of technology acceptance in the specific context of ChatGPT in Chinese 
higher education. Our study also used TAM as a supporting theory as evidence from 
past studies (Hyun Baek & Kim, 2023; Lai et al., 2023; Saif et al., 2023).

ChatGPT awareness and ChatGPT adoption intention

Awareness serves as a critical precursor to technology adoption. Users must be aware 
of a technology’s existence, functionalities, and potential benefits before considering its 
adoption. In the context of ChatGPT, awareness encompasses understanding its capa-
bilities, applications, and limitations (Eppler et al., 2023). Increasing awareness can be 
achieved through educational initiatives. When users are informed about the potential 
uses and advantages of ChatGPT, they may develop a more positive attitude towards 
the technology, fostering a higher intention to adopt it. This could involve tutorials, 
demonstrations, or informational campaigns. Past studies (Kamarudin et al., 2022; Lee 
et al., 2022) have shown that higher levels of awareness are positively correlated with 
increased adoption intention. The advanced capabilities of ChatGPT to generate coher-
ent responses and adapt to various conversational styles contribute significantly to 
heightened awareness (Oviedo-Trespalacios et al., 2023). Users are more likely to express 
interest in adopting ChatGPT when they know its potential to enhance communication, 
streamline tasks, and improve user experience. Social influence, including recommenda-
tions from peers, colleagues, or online communities, also plays a pivotal role in shaping 
awareness. Positive reviews, testimonials, and success stories shared by early adopters 
contribute to a broader understanding of ChatGPT benefits, fostering a more favorable 
environment for adoption (Ayinde et al., 2023). The relationship between awareness and 
adoption intention is a common phenomenon in technology. Users are more likely to 
adopt a technology if they are aware of its existence, capabilities, and potential benefits. 
In the case of ChatGPT, awareness may include understanding its applications, features, 



Page 5 of 23Shahzad et al. International Journal of Educational Technology in Higher Education           (2024) 21:46 

and how it can be integrated into daily tasks (Ali et al., 2023). In light of these findings, 
the following hypothesis is presented:

H1  ChatGPT awareness positively impacts ChatGPT adoption intention.

Mediating role of perceived ease of use

User awareness is a crucial factor influencing how individuals interact with and per-
ceive ease of use of ChatGPT. When users clearly understand the model’s capabilities 
and limitations, their expectations are aligned with reality. This awareness can enhance 
the overall user experience and provide more seamless interaction (Al-Abdullatif, 2023). 
However, the level of awareness varies among users. Some users may deeply understand 
ChatGPT technology and recognize its strengths and potential pitfalls. Others may have 
limited knowledge and approach ChatGPT with different expectations. This divergence 
in awareness can lead to diverse perceptions of ease of use. ChatGPT’s ease of use is 
intricately linked to the alignment between user expectations and ChatGPT’s actual 
capabilities. Users who are well-informed about the model’s limitations are more likely 
to approach the interaction with realistic expectations, fostering a smoother and more 
satisfactory experience (Bilquise et al., 2023).

The PE factor is often associated with the user interface and overall user experience. 
If users find ChatGPT intuitive, user-friendly, and responsive, they are more likely to 
perceive its ease of use positively. A well-designed interface, clear instructions, and 
an intuitive interaction flow provide a seamless user experience (Jo, 2023). This posi-
tive experience fosters a sense of comfort and confidence, positively influencing users’ 
intentions to adopt ChatGPT. Moreover, the efficiency and effectiveness of ChatGPT in 
delivering meaningful and relevant responses contribute to the perceived ease of use. 
If users consistently receive accurate and helpful information through interactions with 
ChatGPT, they are more likely to perceive the system as easy to use. The system’s ability 
to comprehend user inputs, generate coherent responses, and adapt to various contexts 
enhances its usability and positively influences adoption intention (de Andrés-Sánchez 
& Gené-Albesa, 2023).

Building awareness is the first step in any technology adoption process. Users must 
be informed about the existence and potential benefits of ChatGPT. Without sufficient 
awareness, potential users may not even consider adopting this technology (Mahesh-
wari, 2023). A past study (Bernabei et al., 2023) has shown that higher awareness is gen-
erally associated with increased intention to adopt new technology such as ChatGPT. 
PE is a critical factor influencing users’ decisions to adopt a ChatGPT. It refers to how 
individuals believe using a particular ChatGPT technology will be effort-free. ChatGPT 
users are likely to form perceptions about how easy it is to interact with and integrate 
into their existing systems. Perceived ease of use highlights the importance of user-
friendly interfaces, clear documentation, and accessible support systems in promoting 
ChatGPT adoption (Ali et al., 2023). Therefore, this study underscores the significance 
of perceived ease of use as a mediator between ChatGPT awareness and adoption inten-
tion. Considering these concepts, the following hypotheses are developed for this study:

H2a  ChatGPT awareness significantly influences perceived ease of use.
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H2b  Perceived ease of use significantly influences ChatGPT adoption intention.

H2c  Perceived ease of use significantly mediates the relationship between ChatGPT 
awareness and ChatGPT adoption intention.

Mediating role of perceived usefulness

As users become increasingly aware of the capabilities of ChatGPT, their perception of 
usefulness plays a pivotal role in shaping the success and acceptance of this technology. 
Users perceive the utility of ChatGPT in various contexts, which lays the groundwork 
for understanding the interplay between awareness and perceived usefulness (Niu & 
Mvondo, 2024). As awareness of ChatGPT increases, users develop expectations based 
on their understanding of the model’s capabilities. This study explores how these expec-
tations, whether accurate or not, influence users’ judgments of usefulness. Factors such 
as transparency and disclosure of potential biases are crucial in shaping user awareness 
(Doris M. & Brennan, 2018). A past study examined the correlation between ChatGPT 
awareness, perceived usefulness, and overall user satisfaction (Ayinde et al., 2023). Ana-
lyzing user experiences across different applications, industries, and cultural contexts 
provides insights into the nuanced relationship between awareness and satisfaction. The 
ethical implications of ChatGPT awareness are addressed, focusing on issues such as 
user trust, privacy concerns, and the responsible deployment of AI. Understanding the 
ethical dimensions of ChatGPT integration is essential for mitigating potential negative 
consequences on perceived usefulness (Lai et al., 2023).

Users are more likely to perceive ChatGPT as useful if they see its relevance to their 
tasks or job responsibilities. Positive experiences with ChatGPT, such as accurate 
responses and efficient task completion, contribute to users’ perception of its usefulness. 
As users can interact with ChatGPT, it influences their perception of its usefulness, as 
a user-friendly interface enhances the overall experience (Buabeng-Andoh et al., 2019). 
This study underscores the significance of perceived usefulness in shaping users’ inten-
tions to adopt ChatGPT as a past study (Bilquise et al., 2023) addressed emerging chal-
lenges and refined the understanding of perceived usefulness in the evolving landscape 
of conversational AI adoption. Users may perceive ChatGPT as useful for problem-
solving and information retrieval, as it can generate clear and contextually appropriate 
responses based on the input provided. The convenience of interacting with a chatbot for 
quick information or assistance might enhance its perceived usefulness. Users may find 
it accessible and easy to use, especially for routine tasks. ChatGPT’s ability to perform 
various tasks, from answering questions to generating creative content, can contribute 
to its perceived usefulness (Strzelecki, 2023). Therefore, perceived usefulness influences 
users’ perceptions, and developers can enhance the design and implementation of Chat-
GPT to maximize its acceptance and utility in various domains.

Awareness acts as a catalyst, prompting individuals to explore the perceived benefits 
and functionalities of ChatGPT. This highlights the importance of awareness campaigns 
and educational initiatives in promoting AI-driven technologies like ChatGPT adop-
tion. Students can leverage these findings to design targeted interventions to enhance 
users’ perceptions of ChatGPT’s usefulness (Hyun Baek & Kim, 2023). Emphasizing and 
showcasing practical use cases and demonstrating the efficiency and effectiveness of 
ChatGPT in various domains can contribute to a positive perception of its usefulness. 
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Additionally, efforts to enhance user awareness should not be neglected, as a lack of 
awareness can impede the potential benefits of perceived usefulness. A past study that 
understood the dynamics of perceived usefulness could provide valuable insights into 
the factors shaping users’ attitudes toward adopting advanced AI technologies (Saif et 
al., 2023). Usefulness and sociocultural are important factors that influence user atti-
tudes toward ChatGPT adoption. As society becomes more accustomed to AI, under-
standing the cognitive processes underlying user adoption becomes increasingly vital for 
developers, marketers, and policymakers. Therefore, this study explores the mediation 
role of perceived usefulness in the relationship between ChatGPT awareness and adop-
tion intention, emphasizing the need for a strategic approach to promoting this AI tech-
nology’s benefits and practical applications (Ma & Huo, 2023). Consequently, this study 
put forward the following hypotheses:

H3a  ChatGPT awareness significantly influences perceived usefulness.

H3b  Perceived usefulness significantly influences ChatGPT adoption intention.

H3c  Perceived usefulness significantly mediates the relationship between ChatGPT 
awareness and ChatGPT adoption intention.

Mediating role of perceived intelligence

The evolution of artificial intelligence has given rise to a new era where machines not 
only process information but also demonstrate a level of awareness that transcends mere 
functionality. ChatGPT is a marvel of language generation and comprehension among 
the vanguards of this evolution. At the core of ChatGPT’s perceived intelligence lies its 
ability to seamlessly navigate the vast tapestry of language. Each interaction becomes a 
linguistic dance, a symphony of words conducted with finesse, mesmerizing users with 
the eloquence displayed (Ali et al., 2023). ChatGPT awareness introduces a cognitive 
dimension that transcends mere information processing. As users engage in conversa-
tions, the agent’s ability to remember context, recall previous exchanges, and adapt to 
evolving dialogue constructs an illusion of conscious thought. The boundaries between 
programmed responses and cognitive intuition blur, contributing to the perceptual ele-
vation of ChatGPT intelligence. The mirror of intelligence reflects not only the capa-
bilities of ChatGPT but also the expectations and biases of its users. The awareness of 
interacting with an artificial entity shapes the user’s perception of intelligence. The mere 
knowledge that ChatGPT comprehends the conversation context and adapts to user 
inputs fosters an environment where the perceived intelligence becomes an amalgama-
tion of machine prowess and human expectation (Sarraf et al., 2023).

ChatGPT, developed by OpenAI, represents a state-of-the-art conversational AI sys-
tem. Studies have explored how users perceive the intelligence of ChatGPT, with findings 
indicating that perceived intelligence significantly influences users’ attitudes and behav-
ioral intentions toward the system. The ability of ChatGPT to comprehend and gener-
ate human-like text significantly impacts users’ perceptions of its intelligence (Sohail 
et al., 2023). Users associate higher intelligence with systems that provide prompt and 
contextually relevant responses, enhancing their overall experience. ChatGPT’s ability 
to adapt to users’ conversational styles and preferences contributes to the perception of 
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intelligence, fostering a more natural and engaging interaction (Bernabei et al., 2023). 
Instances of ChatGPT generating inaccurate or nonsensical responses may diminish 
users’ perceptions of its intelligence, highlighting the need for continuous improvement. 
Furthermore, TAM posits that PE and PU are fundamental predictors of users’ inten-
tions to adopt ChatGPT technology. Recent extensions of TAM incorporate the concept 
of perceived intelligence, recognizing the importance of users’ perceptions of the sys-
tem’s cognitive abilities in shaping their adoption intentions (Maheshwari, 2023).

The proliferation of AI-driven conversational agents has captured the attention of both 
researchers and practitioners, emphasizing the need to understand the factors that drive 
users’ adoption intentions. ChatGPT, an advanced language model developed by Ope-
nAI, is an intriguing case study due to its widespread recognition (Kim et al., 2023). Per-
ceived intelligence, a crucial factor in user interactions with AI, has been acknowledged 
in prior research as a key determinant of technology acceptance. Users’ beliefs regarding 
the cognitive abilities of ChatGPT are expected to influence their adoption intentions 
significantly. Users’ awareness of ChatGPT, encompassing knowledge about its capabili-
ties and limitations, is a critical precursor to adoption (Fui-Hoon Nah et al., 2023). Prior 
studies (Abdelkader, 2023; Sahari et al., 2023) have acknowledged the importance of per-
ceived intelligence in user acceptance of AI technologies. This review aims to consoli-
date existing knowledge on how awareness of ChatGPT influences users’ perceptions of 
its intelligence, subsequently affecting their adoption intentions. This study explores the 
influence of users’ awareness of ChatGPT on their adoption intentions, focusing on the 
mediating role of perceived intelligence. Based on the above assumption, the following 
hypotheses have been presented:

H4a  ChatGPT awareness significantly influences perceived intelligence.

H4b  Perceived intelligence significantly influences ChatGPT adoption intention.

H4c  Perceived intelligence significantly mediates the relationship between ChatGPT 
awareness and ChatGPT adoption intention.

Moderating role perceived trust

Perceived trust has emerged as a pivotal factor influencing user interactions with 
ChatGPT. Trust in ChatGPT systems is influenced by factors such as system reliabil-
ity, transparency, and accountability. Users are more likely to engage with and accept 
AI technologies when they perceive them as trustworthy (Hyun Baek & Kim, 2023). As 
users become more aware of ChatGPT capabilities, their trust perceptions may either 
enhance or hinder their perceived ease of use. Previous research has established that 
users’ technology awareness significantly influences their perceptions of its ease of use. 
As users become more familiar with ChatGPT and its capabilities, their expectations 
and attitudes towards its usability will likely evolve. Initial encounters and learning expe-
riences contribute to forming perceptions of ease or difficulty in utilizing the system. 
Users’ trust in ChatGPT, stemming from factors such as reliability, transparency, and 
ethical considerations, is posited to influence the degree to which awareness translates 
into perceived ease of use. Trust moderates users’ cognitive and affective responses to 
ChatGPT, consequently impacting their overall experience (Ali et al., 2023).
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ChatGPT awareness pertains to users’ knowledge and understanding of the conver-
sational agent’s existence, capabilities, and limitations. Awareness of ChatGPT may 
positively influence perceived usefulness by providing users with insights into the 
technology’s capabilities and potential benefits. Perceived usefulness reflects the user’s 
belief that ChatGPT will enhance their performance and efficiency in specific tasks or 
activities (Niu & Mvondo, 2024). The relationship between ChatGPT awareness and 
perceived usefulness is explored, acknowledging that informed users may have more 
realistic expectations and positive perceptions. High levels of trust may amplify the posi-
tive impact of awareness on perceived usefulness. Previous research (Paul et al., 2023) 
has explored the impact of user awareness on the perception of AI technologies. Aware-
ness is a crucial factor influencing users’ expectations, judgments, and evaluations of AI 
systems.

The perception of intelligence in AI systems is shaped by their inherent capabilities, 
users’ awareness of the technology, and their trust in it. Increased awareness is likely to 
lead to more informed opinions about the system’s capabilities, potentially influencing 
perceptions of intelligence (Lim et al., 2023). Perceived intelligence is a subjective assess-
ment that users make about an AI system based on their interactions and observations. 
As AI systems like ChatGPT become more sophisticated, understanding how users per-
ceive their intelligence is essential for designing systems that align with user expecta-
tions (Davis et al., 1989). Trust plays a pivotal role in user acceptance and adoption of 
AI technologies. Users are more likely to engage with and rely on AI systems when they 
trust the technology to perform as expected (de Andrés-Sánchez & Gené-Albesa, 2023). 
Users who are more aware of ChatGPT may form judgments about its intelligence based 
on their trust in the system. Trust can either enhance or mitigate the impact of aware-
ness on perceived intelligence (Abdelkader, 2023). Considering these concepts, the fol-
lowing hypotheses are developed for this study:

H5a  Perceived trust significantly moderates the relationship between ChatGPT aware-
ness and perceived ease of use.

H5b  Perceived trust significantly moderates the relationship between ChatGPT aware-
ness and perceived usefulness.

H5c  Perceived trust significantly moderates the relationship between ChatGPT aware-
ness and perceived intelligence.
Figure 1 shows the theoretical framework.

Research Methodology
Data collection and sample characteristics

The awareness of ChatGPT has been gradually increasing among students which is 
driven by digital curiosity, education-related initiatives, and the platform’s expanding 
popularity for online knowledge seeking. Students are becoming increasingly aware 
of the possible applications of ChatGPT, which range from academic help to language 
acquisition and creative exploration (Jo & Bang, 2023). Students are expected to engage 
with ChatGPT to utilize its possibilities as awareness grows, adding to the growing land-
scape of artificial intelligence integration in education and daily life. In the current study, 
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the sample population is Chinese university students who are eager to adopt and use 
the ChatGPT technology for research and academic purposes (Ma & Huo, 2023). There-
fore, data was collected from six university students in Beijing, China, including research 
bachelor’s, master’s and PhD students. This research used quantitative technique and 
data for the empirical analysis of this research study was collected using an online sur-
vey method. The online survey method was chosen to collect the data from university 
students from November to December 2023. Due to technology awareness and digitali-
zation, online data collection technique is considered most appropriate for Chinese stu-
dents (M. F. Shahzad, Xu, Khan et al., 2023). To target the most authentic population, 
university students who are less familiar with and are not using the ChatGPT technology 
for their academic help are exempted from the study.

Moreover, to get the appropriate responses, 450 questionnaires were circulated, 
and 320 were retrieved and completed. All the reverted questionnaires were screened 
extensively to identify the outliers, missing values, and incomplete responses. Conse-
quently, 130 cases were removed, leaving 320 acceptable cases for analysis—a 71% use-
able response rate. (Roscoe et al., 1975) suggested that an ideal sample size of 30–500 is 
acceptable for marketing and behavioral studies. Hence, the Roscoe approach is adopted 
for sample size selection, in which the 30–500 range was selected to develop the accu-
racy of the current study. In the current study, convenience sampling was utilized as the 
most suitable method to access the respondents. Although the results may be limited 
in generalizability, the convenience sampling approach is used because it is convenient 
for respondents and relevant to the measuring items (Shahzad et al., 2022). In terms of 
demographic survey, male students (58%) are more willing to adopt the ChatGPT than 
female students (42%) for academic purposes. Moreover, all the particulars of demo-
graphic information are exhibited in Table 1.

Fig. 1  Conceptual framework
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Items measurement

The survey instrument of the research was derived from the TAM model and with the 
help of multiple prior literature on ChatGPT adoption intention and related awareness. 
However, the survey instrument is structured into two main parts: the initial segment 
shows the demographic data such as gender, age group, qualification, year of study, and 
experience with ChatGPT, as shown in Table 1. Simultaneously, the questionnaire’s final 
portion is based on components adapted from past research. In order to measure the 
ChatGPT adoption intention (CGPTAI) construct, 5-items were adapted from prior 
research and modified to the context of Chinese university students (Strzelecki, 2023). 
While the term (CGPTAI) is stated as the individuals’ or organizations’ willingness or 
propensity to embrace and include ChatGPT, an OpenAI conversational artificial intel-
ligence (AI) model, into their workflows, processes, or interactions (Sahari et al., 2023).

Likewise, we assessed the ChatGPT awareness (CGPTAW) construct with 9-items 
derived from (Farrukh, Xu, Marc et al., 2024), and minor modifications were made from 
the service sector to the educational sector of Chinese university students. It is referred 
to as the degree to which persons or entities are knowledgeable and informed about 
ChatGPT, an OpenAI conversational artificial intelligence model (Eppler et al., 2023). 
Further, the adapted constructs from the TAM model, such as perceived usefulness (PU) 
5-items and perceived ease of use (PE) 6-items, were assessed by (Davis et al., 1989) and 
modified into the Chinese university context. Furthermore, perceived intelligence (PI) 
3-items were adopted from past study (Maheshwari, 2023). Lastly, perceived trust (PT) 
4 items were derived from prior literature on the service sector (Tarhini et al., 2017). 
These two constructs, perceived trust and intelligence, are modified slightly in the Chi-
nese university student context. The term (PI) in terms of ChatGPT adoption is defined 
as how people perceive ChatGPT as a more intelligent language model (Ali et al., 2023), 
while perceived trust (PT) of ChatGPT adoption refers to how much trust students have 
in this OpenAI conversational language model (Sarraf et al., 2023). All of the aforemen-
tioned items are rated on a Likert scale of 1 = strongly disagree, 2 = disagree, 3 = neutral, 
4 = agree and 5 = strongly agree. Similarly, demographic data is evaluated on a dichoto-
mous scale, such as 1 = yes, 2 = no.

Table 1  Demographics information
Demographics Distributions n = 320
Gender Male

Female
186 (58%)
134 (42%)

Age group 18–25 years
26–33 years
Above than 33 years

112 (35%)
138 (43%)
70 (22%)

Education Bachelor
Masters
PhD

109 (34%)
142 (44%)
69 (22%)

Year of Study First
Second 
Third
Fourth

61 (19%)
93 (29%)
89 (28%)
77 (24%)

Experience with ChatGPT Low
Good
High

29 (9%)
124 (39%)
167 (52%)
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Common method bias

We used SPSS software to administer Harman’s one-factor test to thoroughly assess 
the possibility of common method bias in this investigation. Despite its acknowledged 
limitations, this approach is nevertheless advocated by modern research due to its sim-
plicity and diagnostic efficacy (Howard & Henderson, 2023). According to our study, a 
single component only contributed 27% of the variation, considerably lower than the 
conventional common method bias criteria of 50% (Podsakoff et al., 2003). The findings 
mentioned above strongly imply that the integrity of this study is not jeopardized by 
common method bias.

Analysis and results
The present research employed Smart-PLS 4.0 software to examine the conceptual 
model in two areas: first the measurement model and the structural model. In the SEM 
technique, path analysis, regression model, correlation model, and confirmatory factor 
analysis are measured  (Correia et al., 2024; Farrukh et al., 2023). The Smart PLS-SEM 
method simplifies the study of complicated models with multi-level effects, such as the 
examination of interactions among constructs in multifaceted models and their medi-
ating role. (Sharma & Virani, 2023). To illustrate the links between the components, a 
structural model is used, and a multivariate statistical approach known as partial-least-
squares is used to evaluate the measurement model synchronously. (Hair et al., 2013). 
The PLS-SEM was used in this study for data screening and analysis, along with assump-
tion tracking. The current study used PLS-SEM techniques to evaluate the significant 
levels to estimate construct loadings, path coefficients, and weights.

Measurement model

In the measurement model, we examined the reliability, convergent, and discriminant 
validity among given relational constructs (Shahzad et al., 2024). In PLS-SEM, the con-
struct reliability is determined with the help of Cronbach’s alpha (α), average variance 
extracted (AVE), and composite reliability (CR). However, the term Cronbach’s alpha (α) 
is introduced by Lee Cronbach to assess the internal consistency of constructs under 
investigation (Henseler et al., 2016). Internal consistency shows the inter-item corre-
lation among constructs; it shows the closeness of each item or variable to each other 
(Hair et al., 2013). The Cronbach’s alpha value also increases as the correlation among 
variables increases. The acceptable value for Cronbach’s alpha is 0.7 and above for the 
reliability measurement, whereas values greater than 0.7 are most recommended for 
the robust model (Bagozzi & Edwards, 1998). See Fig. 2 for an explanation of the model 
estimation.

Further, Table 2 reveals that all the Cronbach’s Alpha (α) values are greater than 0.70, 
indicating that the data is accurate and reliable. Likewise, the composite reliability (CR) 
score is greater than the acceptable criteria of 0.70, indicating strong internal consistency 
among all variables. The primary goal of composite reliability is to assess the reliability of 
each construct by assessing outer loading values in data (Henseler et al., 2016). Similarly, 
the average variance extraction (AVE) approach tests convergent validity, which analyses 
the variance among latent constructs with a threshold value of 0.5 and excellent beyond 
0.70. All the AVE values in this study are more than 0.5.
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In the current study, discriminant validity is measured in two methods: the Fornell-
Larcker criterion and other one is Heterotrait-Monotrait (HTMT) ratio (Fornell & 
Larcker, 1981) by examining cross-loading values of the given construct-items. Mean-
while, HTMT is thought to be a more effective approach than the Fornell-Larcker cri-
teria as it exhibits clear differences amongst variables (Gefen & Straub, 2005). All of the 
HTMT and Fornell-Larcker values in the study are also within a limit and judged suit-
able for discriminant validity. Table 3 values exhibit the discriminant validity of the given 
study.

Structural model

In PLS-SEM, the structural model reflects the causal interactions between latent vari-
ables in the conceptual model (Farrukh, Javed, et al., 2024; Xu et al., 2024). The authors 
used structural equation modeling (SEM) with partial least squares (PLS) to deter-
mine direct and indirect correlations across constructs—a more appropriate technique 
for anticipating and investigating structural interactions as it allows for full and partial 
mediation (Hair et al., 2013). Likewise, the variance inflation factor (VIF) is examined 
for better findings, demonstrating multicollinearity among constructs (Farrukh, Xu, An 
et al., 2024; M. F. Shahzad, Xu, Rehman et al., 2023). The acceptable multicollinearity 
range is less than 5, indicating that all variables in the present research are significantly 
correlated.

To investigate the importance of coefficients of determination R2 and the structural 
path coefficients, the bootstrapping technique was implemented to recollect with a 
setting of 5000 resamples and 95% error-free bias (Bagozzi & Edwards, 1998). More-
over, Table  4 illustrates the model’s bootstrapping results, which predicts that all the 

Fig. 2  Structural model test results (*p < 0.05; **p < 0.01; ***p < 0.001)
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constructs are significantly related to each other (either direct or indirect). ChatGPT 
awareness (CGPTAW) positively impacts the ChatGPT adoption intentions (CGP-
TAI), having values (β = 0.077, t = 2.976, and p = 0.003), as validated by H1. Furthermore, 
as proven by H2a, ChatGPT awareness has a significant impact on perceived ease of 
use (PE) with values (β = 0.258, t = 4.370, and p = 0.000). Perceived ease of use (PE) sig-
nificantly affects ChatGPT adoption intentions (CGPTAI) (β = 0.694, t = 9.870, and 
p = 0.000), as supported by H2b. Furthermore, as proven by H3a, CGPTAW has signifi-
cantly affected the PU with values (β = 0.431, t = 7.308, and p = 0.000). PU has positively 
impacted CGPTAI with values (β = 0.082, t = 2.879, and p = 0.004) as validated by H3b. 
Likewise, CGPTAW is significantly associated with PI values (β = 0.225, t = 3.656, and 
p = 0.00), as supported by H4a. PI has positively affected CGPTAI with values (β = 0.196, 
t = 2.711, and p = 0.007), as proven by H4b.

Table 3  Discriminant validity
Constructs CGPTAI CGPTAW PE PI PT PU
Fornell–Larcker criterion
CGPTAI 0.838
CGPTAW 0.116 0.831
PE 0.827 0.278 0.855
PI 0.786 0.237 0.801 0.867
PT 0.128 0.565 0.258 0.217 0.826
PU 0.096 0.558 0.264 0.195 0.427 0.869
Heterotrait-Monotrait ratio (HTMT)
CGPTAI
CGPTAW 0.127
PE 0.808 0.294
PI 0.810 0.265 8.025
PT 0.147 0.625 0.291 0.258
PU 0.111 0.596 0.286 0.224 0.479
Note: CGPTAI = ChatGPT adoption intention, CGPTAW = ChatGPT awareness, PT = Perceived trust, PE = Perceived ease of use, 
PU = Perceived usefulness, PI = perceived intelligence

Table 4  Hypothesis testing
Path β-values STD t-values p-values Results
Direct effect
CGPTAW → CGPTAI (H1) 0.077 0.026 2.976 0.003 Accepted
CGPTAW → PE (H2a) 0.258 0.059 4.370 0.000 Accepted
PE → CGPTAI (H2b) 0.694 0.070 9.870 0.000 Accepted
CGPTAW → PU (H3a) 0.431 0.059 7.308 0.000 Accepted
PU → CGPTAI (H3b) 0.082 0.029 2.879 0.004 Accepted
CGPTAW → PI (H4a) 0.225 0.062 3.656 0.000 Accepted
PI → CGPTAI (H4b) 0.196 0.072 2.711 0.007 Accepted
Mediation Effect
CGPTAW → PE → CGPTAI (H2c) 0.179 0.045 3.981 0.000 Accepted
CGPTAW → PU → CGPTAI (H3c) 0.036 0.014 2.582 0.010 Accepted
CGPTAW → PI → CGPTAI (H4c) 0.044 0.018 2.402 0.017 Accepted
Moderation Effect
PT*CGPTAW → PE (H5a) 0.152 0.059 2.551 0.011 Accepted
PT*CGPTAW → PU (H5b) 0.081 0.035 2.292 0.022 Accepted
PT*CGPTAW → PI (H5c) 0.133 0.058 2.314 0.021 Accepted
Note CGPTAI = ChatGPT adoption intention, CGPTAW = ChatGPT awareness, PT = Perceived trust, PE = Perceived ease of use, 
PU = Perceived usefulness, PI = perceived intelligence, **Significant at p < 0.05
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In our meditation analysis, we examined three mediators: perceived ease of use (PE), 
usefulness (PU), and intelligence (PI). We established a significant mediation effect in 
the relation among CGPTAW and CGPTAI, as indicated by values (β = 0.179, 0.036, 
0.044), (t = 3.981, 2.582, 2.402) and (p < 0.05) supporting hypotheses H2c, H3c, and H4c. 
In terms of moderation, the results reveal that perceived trust (PT) significantly moder-
ates the association among perceived ease of use, usefulness, and intelligence with values 
(β = 0.152, 0.081, 0.133, t = 2.551, 2.292, 2.314, and p < 0.05). Thus, H5a, H5b, and H5c 
have all been validated. Further, R2 values show how effectively the independent vari-
able may define the Dependent variable. This research model’s R2 values are as follows: 
PE = 12.7%, PU = 34.0%, PI = 9.3% and CGPTAI = 71%. Figure  2 shows all of the route 
coefficient values.

Furthermore, Figs. 3, 4 and 5 show the moderating effect of perceived trust between 
PE, PU, PI and ChatGPT awareness. These figures show that after high ChatGPT aware-
ness strengthens the connections between PE, PU, and PI under high perceived trust.

Discussion
The study’s main aim was to assess ChatGPT awareness and its adoption intentions 
among Chinese university students using the TAM model. Perceived ease of use, useful-
ness, and intelligence significantly mediate the association between ChatGPT awareness 
and adoption intention of ChatGPT. Further, perceived trust significantly moderates the 
relationship between ChatGPT awareness and perceived ease of use, usefulness, and 
intelligence. To fulfill this purpose, a conceptual framework was developed to assess 
ChatGPT awareness with the help of TAM constructs (PE, PU, and PI) and its effect on 
ChatGPT adoption intentions in the context of Chinese university students. We statisti-
cally verified the proposed conceptual model on Chinese university students who used 
the OpenAI ChatGPT application for academic activities. Furthermore, it examines the 
moderation effect of PT among CGPTAW, PE, PU, and PI towards the CGPTAI. To get 

Fig. 3  Moderating graph of PT between PE and ChatGPTAW

 



Page 18 of 23Shahzad et al. International Journal of Educational Technology in Higher Education           (2024) 21:46 

the appropriate results, data were collected from 320 university students who use Chat-
GPT as an application for academic purposes. We used a survey-based questionnaire 
technique to collect feedback on using the ChatGPT application and distributed it to the 
intended audience. The results of the study are divided into five main sections:

First, the results predict that ChatGPT awareness positively affects ChatGPT adoption 
intentions. OpenAI’s ChatGPT application has been recognized as a significant tool for 
improving students’ academic learning. Given their increased awareness of this technol-
ogy, students are likely to agree on the practical application of ChatGPT. To support the 
above argument, a study by (Ali et al., 2023) predicted the impact of ChatGPT awareness 
among research scholars and students for their learning purposes; results revealed that 

Fig. 5  Moderating graph of PT between PI and ChatGPTAW

 

Fig. 4  Moderating graph of PT between PU and ChatGPTAW
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the awareness of ChatGPT application among research scholars and students would help 
to boost their knowledge, skill-set and are more willing to adopt the ChatGPT applica-
tion for enhancement of their self-learning capabilities. Due to the emerging usage of the 
ChatGPT application, there is still a dearth of research available on the actual intention 
of adopting the Open AI tool.

Second, the study examined the mediation effect of PE among the CGPTAW and 
CGPTAI. The findings reveal that the mediating role of PE in terms of CGPTAW and 
CGPTAI is less explored in prior studies (Maheshwari, 2023; Saif et al., 2023) as ear-
lier studies focused on PE in different technological adoption contexts while the current 
study has focused on CGPTAW among students. Additionally, the students feel more 
comfortable and at ease with using ChatGPT technology, resulting in more willingness 
to adopt the ChatGPT application.

Third, the current study has examined the mediating role of PU in the relation of CGP-
TAW and CGPTAI. This finding is consistent with prior literature (Niu & Mvondo, 2024) 
as users feel more productive results and enhance their performance and actual results 
due to the application of ChatGPT in their professional lives. Similarly, when students 
experience the benefits of using ChatGPT for tasks like project and assignment comple-
tion, report writing assistance, and software development, it consequently enhances stu-
dents’ intention to adopt the ChatGPT.

Fourthly, the mediation effect of perceived intelligence among ChatGPT awareness 
and ChatGPT adoption intentions has been discussed in the present Chinese context. 
The findings reveal that all Chinese university students find ChatGPT more intelligent 
and intellectual in getting academic assistance than they are willing to adopt and use 
ChatGPT. This study’s results align with a prior study (Ali et al., 2023), which explains 
that college students find the ChatGPT application highly intellectual and intelligent due 
to prompt results of given technical queries with minimum error rate. Consequently, stu-
dents become more aware and willing to adopt the application for educational purposes.

Lastly, the moderating role of PT is determined by the association among CGPTAW, 
PE, PU, PI, and CGPTAI. However, the result reveals that the perceived trust signifi-
cantly moderates the relationship mentioned above. The current study has filled this gap 
by using perceived trust as a moderator, which has not been discussed in prior liter-
ature. However, perceived trust has been extensively studied in the prior literature on 
technology adoption, consumer behavior, and consumer psychology studies (Bilquise et 
al., 2023; Hyun Baek & Kim, 2023). However, it is predicted that the role of perceived 
trust as moderator in terms of ChatGPT adoption is suggested as the students’ perceived 
trustworthiness in the usage and performance of ChatGPT then it significantly enhances 
the chances to adopt the ChatGPT. The present study results theoretically and practi-
cally contribute to information technology, technology management and consumer psy-
chology literature.

Conclusion
The comprehensive investigation into the features of prompting the adoption inten-
tion and subsequent utilization of ChatGPT, an AI-driven chat system, sheds light on 
pivotal determinants crucial for academia. This extensive analysis has delineated the 
multifaceted aspects shaping users’ inclinations toward adopting ChatGPT technology, 
offering valuable insights into strategic avenues for enhancing awareness, acceptance, 
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and utilization of the TAM model. The present research has five different outcomes: 
Firstly, it confirmed that CGPTAW positively impacts CGPTAI. Second, PE has a sig-
nificant mediating role in the association between CGPTAW and CGPTAI. Third, PU 
has a mediating role in the relationship between CGPTAW and CGPTAI. Fourth, PI has 
a significant mediating association between CGPTAW and CGPTAI. Lastly, PT signifi-
cantly moderates the relationship among PE, PU, PI, and CGPTAW. These findings offer 
actionable strategies and insights for technology developers, organizations, and aca-
demia to enhance the acceptance, utilization, and further development of AI-driven chat 
systems like ChatGPT. By addressing these determinants, stakeholders can significantly 
influence user perceptions and intentions, fostering greater adoption and utilization of 
this innovative ChatGPT technology.

Theoretical implications and practical contribution

The present study provides several theoretical contributions that help understand the 
ChatGPT awareness and adoption intentions regarding PE, PU, and PI among Chinese 
university students. First, according to our best available knowledge, it is the only study 
that has discussed ChatGPT awareness and its adoption intentions in terms of (PE, PE, 
and PI) among Chinese students. Multiple studies are available that have tried to discuss 
ChatGPT adoption in multiple contexts but have not discussed the relation between PE, 
PU, and PI with CGPTAW. Second, the direct effect of CGPTAW on CGPTAI has not 
been discussed in prior studies (Maheshwari, 2023; Strzelecki, 2023); thus, this study 
examined the awareness of ChatGPT as a novel technology and its effect on students’ 
ultimate intention to adopt the technology. Third, integrating ChatGPT awareness with 
TAM (technology acceptance model) constructs is considered a novel contribution to 
the technology management literature and academic sector. Fourth, applying the TAM 
model with its constructs within the context of Chinese university students is a valuable 
contribution to support the study’s authenticity and credibility for future researchers. 
Notably, perceived ease of use (PE), usefulness (PU), and intelligence (PI) were critical 
drivers of students’ attitudes and behaviors toward ChatGPT. Finally, this study contrib-
utes to the development of existing conceptual models produced for various Open AI 
applications by providing significant proof of parameters within the setting of this new 
technology.

The current research presents practical insights that can help educational institutions 
integrate ChatGPT into academic settings. The favorable effect of PE on CGPTAI shows 
the importance of accessible interfaces and receptive tools. Nonetheless, when integrat-
ing ChatGPT into the academies, educational institutions must examine the implica-
tions for examinations. While students will inevitably use ChatGPT in their academic 
activities, considerable consideration should be made to its incorporation into the valua-
tion phase. Developing the evaluations to support responsible ChatGPT use while main-
taining students’ critical thinking skills and uniqueness in writing assessment is vital. 
Instructors can help in this area by offering valid rules and guidelines on utilizing AI 
tools appropriately and ethically during evaluations. Professors can support the effective 
use of ChatGPT in academic evaluations to confirm that the students know the antici-
pated aim and limitations.
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Limitations and future directions

The present research has certain limitations and needs recommendations for future 
researchers. Firstly, this study was limited to a single environment in China’s Beijing uni-
versities. It used a small sample size, thus restricting the generalizability of the result to 
different settings or in various nations. Secondly, researchers only collected data from 
university students; future research should look into other educational contexts and use 
larger sample sizes to improve external validity. Thirdly, future researchers could look at 
comparative studies among other nations or student associates (e.g., college vs. univer-
sity) to inspect the possible differences in CGPTAI and usage. Fourthly, students’ opin-
ions and adoption intentions may have been influenced by their lack of knowledge of 
ChatGPT in various ways. Students who are unfamiliar with this application may trust 
largely on first insight or previous beliefs to shape their attitudes and intentions. As a 
result, the constrained familiarity shown in our study is a snapshot of their initial experi-
ences. Finally, social, ethical, and socioeconomic aspects can affect students’ beliefs and 
behaviors regarding ChatGPT, and examining these dissimilarities can help provide fur-
ther comprehensive knowledge of the domain.
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